Purpose: The current study tested the applicability of Jessor's problem behavior theory (PBT) in Ariel University.
INTRODUCTION
Problem behaviors refer to behaviors that transgress societal norms and can compromise health and development (1) . Research on problem behaviors usually refers to adolescents in their different phases of development (2, 3) . In this study, we explore the applicability of the problem behavior theory (PBT) as an explanation for problem behaviors among young adult undergraduate university students in Israel.
The PBT explains that behaviors such as delinquency, tobacco use, alcohol abuse, other illicit drug use, early sexual intercourse, aggression, and risky driving, are a product of integration between risk factors and the moderating or buffering effects of protection factors that may have an impact on exposure to risk. Risk factors raise the probability of involvement in risk behaviors by providing a model for problematic behavior, broadening possibilities of involvement in risk behaviors, and magnifying the personal vulnerability of problem behaviors. Protective factors reduce the probability of involvement in risk behaviors by providing a model of positive social behaviors, by means of social and personal supervision and control as well as a supportive social environment (4) . Protective factors also refer to individual's resilience -the maintenance of positive adaptation by individuals despite experiences of significant adversity (5) . Both risk and protective factors are present in all of our social and personal systems (4, 6) . According to this theory, health risk behaviors are related to each other and have a clustering effect. Additionally, in life situations faced by adolescents, the greater the risk factors are and the lesser the protective factors are, the greater the likelihood of the adolescent's involvement in problem behaviors [Ref. (4) Ndugwa et al. had already mentioned that in a large number of studies, psychosocial risk and protective factors have been shown to account for substantial amounts of variation in adolescent problem behavior for both male and female adolescents, for younger and older adolescents, and across groups varying in socioeconomic status, race, and ethnicity (1, 4, (7) (8) (9) . A cross-national study conducted in both China and the United States on students in grades 7, 8, and 9, showed that despite mean differences in psychosocial protective and risk factors, as well as in the problem behaviors indicated, differences that may reflect societal variation, the explanatory model has, to a large extent, cross-national generality (6) .
Even among college students (10) , key predictors for smoking include controls protection, models risk, vulnerability risk, behavioral protection, and behavioral risk. Findings from a study conducted in both Georgia and Switzerland showed that the PBT finds empirical support in these Eurasian and Western European samples, and thus, Jessor's theory holds value and promise for understanding the etiology of adolescent problem behaviors outside of the United States as well (11) . In another study, factors affecting the transition from experimental smoking, at baseline, to two types of daily smoking: temporary daily smoking and continued daily smoking at a 1-year follow-up were examined. Important PBT-related predictors found for smoking were the number of friends who smoke, academic performance, as well as alcohol, marijuana, and other illicit drug use (12) . Ndugwa et al. (1) claimed that measures of the theoretical psychosocial protective and risk factor concepts provided a substantial, multivariate, and explanatory account of adolescent problem behavior variation and demonstrated that protective factors can also moderate the impact of exposure to risk of poor urban adolescents in subSaharan Africa. More support for the PBT was provided by Lombe et al., who studied African American youth with respect to adolescent alcohol use. They found that depressive effects, delinquent behaviors and affiliation with delinquent peers were all found to be related to adolescent alcohol use (13) .
In Israel, health risk behaviors have been previously examined as part of the HBSC study (health behavior in school-aged children) among a large representative sample of 6th, 8th, and 10th grade adolescents studying in the Jewish and Arab state including secular and religious school systems (14, 15) . Various health risk behaviors such as water-pipe smoking were examined (16, 17) . Findings showed that the association of water-pipe use with cigarette smoking, problem drinking and drug use is very strong. This suggests that despite the common lay perception among the Israeli public, that water-pipe use is only a social activity, it is actually a classic risk behavior that in accordance to the "problem behavior theory" belongs to the cluster of alcohol, tobacco, and drug use. The findings also showed that among the sample of Arab youth, strong relationships existed between poor communication with parents and negative school perceptions and water-pipe use (18) . As the PBT suggests that there was a statistically significant correlation between cigarette and water-pipe smoking in populations where there is low-religious inclination, increased parental smoking, and low-student academic achievement.
Another HBSC study examined the roles of parents (monitoring, involvement, and support with school), teachers (support), and peers (excess time spent with friends, peer rejection at school) in predicting risk behaviors (smoking and drinking) and mental well-being. The study was conducted among 3499 Israeli-born and 434 Israeli immigrant adolescents aged 11, 13, and 15, in 2006 (19) . Structural equation modeling (SEM) showed that for native Israeli youth all three relationships -parents, teachers, and peers -have a significant impact on both mental well-being and risk behaviors. However, for immigrant adolescents, it was the school environment that proved to be the most significant predictor of risk behaviors and mental health outcomes.
In this paper, we re-examine the applicability of the PBT on an additional young adult undergraduate population and explore the contribution of psychosocial protective and risk factors have on the explanation of problem behaviors among young adult students in a large academic institute in Israel. We seek answers to the question: are there are any protective factors that moderate, or buffer, the impact of risk factors in this sample and what social context may we find them in?
MATERIALS AND METHODS

QUESTIONNAIRE
This study was based on a structured, self-reported, anonymous questionnaire distributed to undergraduate students in a large academic institution in Israel. The origin of the majority of the questions was Jessor's Survey of Personal and Social Development, University of Colorado (20) , which was culturally adapted to the Israeli student population. The topics included in the questionnaire were socio-demographic parameters, self perception, health perceptions, self and body image, psycho-somatic questions, emotional stressors, social support, social relationships, academic field of study, religion, risk behaviors, nutrition, and physical activity. The questionnaire was distributed in two rows in order to shorten the completion time within the classrooms. Both rows contained core questions on each of the topics, but "burdening" questions were presented in only one of the two rows. Row 1 contained an expansion on risk behaviors such as smoking, alcohol, driving violation, and drugs. Row 2 contained an expansion on studying, religion, security, nutrition, and sexual intercourse.
PARTICIPANTS
The sample included 1,360 undergraduate students (882 females and 478 males) studying in the faculties of Health Sciences, Natural Sciences, and Social Sciences in a large academic institution in Israel, between April and May 2009. The sample was comprised of approximately one-third of all registered undergraduate students at these faculties. The response rate was 93.5%; of this, a total of 686 students completed Row A of the questionnaire, 669 completed Row B of the questionnaire, and 5 students completed the pilot questionnaire. The mean age of the respondents was 25 (SD = 2.9, range = 17).
PROCEDURES
Ethics Committee approval was obtained from the academic institution prior to the pilot phase. The sample was a convenience sample-questionnaires were distributed in classes where the lecturers permitted so. Detailed guidance was provided to the research staff as to the technique of presenting the questionnaires within the classrooms, and they were also trained on research ethics. All students present in participating classes received a questionnaire to be completed inside the classroom 10 min before the end of the lesson. The research staff read an introduction before handing out the questionnaire and allowed students the opportunity of declining participation. Respondents who chose to complete the questionnaire were requested to give signed consent. In total, the survey team entered approximately 70 classrooms during April-May 2009.
DATA ANALYSIS
A quantitative analysis was conducted in this study by using SPSS software. The final file included students until the age of 34 and divorced or widowed students were removed from the sample. The first phase examined descriptive statistics of frequencies by age group and gender. Significance was checked for by the chisquare test to examine the independence between variables using the crosstabs column proportion test. In the second phase, a hierarchal linear regression was conducted for the dependent variable multiple problem behavior index (MPBI). And the third phase introduced an interaction graph between variables by a two-way analysis of variance (two-way ANOVA).
MEASURES
The explained variables used to construct a MPBI of protective and risk factor measures in the model are described in Table 1 . The measure is composed of 17 different risk behaviors on the topics: cigarette smoking, hookah smoking, risky driving, vandalism, violence, academic fraud, and risky sexual behavior. Three socio-demographic variables were used in the hierarchal regressions: gender (male, female), marital status (single, married), and income (on a scale ranging from <7000 NIS per month to more than 25,000 NIS per month). The descriptions of all other variables are presented in Table 2 .
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RESULTS
Descriptive characteristics of the study participants by gender and age-groups are presented in Table 2 . The majority of the students reported to be single (76.4%), and 12.4% reported having one or more children. Most of the students reported their family monthly income to be low (47.4%) or medium (40.2%). Only 17.8% of the student's reside in the student dorms, and over 40% live at home with their parents. The majority of the students marked their ethnic origin as Mizrahi/Sephardic (41.8%) and Ashkenazi (Western Europe; 35.2%), and only a minority of the sample marked their ethnic origin as ESSR/Eastern Europe (16.4%), Ethiopian (2.3), or other (Arab/Druze/Bedouin; 4.3%). In accordance with the general Israeli population, the younger students (under 25) are also more frequently unmarried (85.4%) and have fewer children (5.1%) in comparison to older students (69.7 and 17.8%, respectively). Likewise, more of them reside in the student dorms (23.2%) or with their parents (53.0%) than the older students (age 26 and over; 13.9 and 34.0%, respectively).
Health risk behaviors of the study participants by gender and age-groups are presented in Table 3 . In sum, a high level of substance use can be observed: the frequency of water-pipe experiencing (71.2%) is higher than the frequency of experiencing cigarette smoking (58.5%). More than one-quarter of the sample (27.2%) experienced illegal marijuana use.
Differentiation can be seen between age-groups and gender in relation to health risk behaviors. In the younger population (up to 25 years old), the frequency of all 17 risk behaviors is higher among males than among females. For example, major gaps were found in experiencing cigarette smoking (61.5 vs. 42.8%), sex prior to the age of 15 (19.3 vs. 4 .1%), driving after drinking (47.0 vs. 17.7%), or driving after using marijuana (12.0 vs. 2.6%). It can be observed that also among the group of older students, the prevalence of risk behaviors, almost in all instances, is higher among the males. About 10.5% of the students in the sample reported that they had sexual intercourse before the age of 15, with a higher prevalence among males in both age groups. All risky driving variables show a higher prevalence among males than among females in both age groups. The frequency of speeding (more than 20 km/h over the speed limit) was reported by the majority of the sample and stands at 74.0%. Cheating on exams or homework was reported by about a quarter of the sample (26.0%) with a slightly higher incidence among the younger students (27.8%) than the older ones (24.6%). It can be observed from the data that in sum, substance experimentation is higher among the older students than among the younger ones. Table 4 presents the hierarchal linear regression of the MPBI on socio-demographics, protective, and risk factors among the students. The sample was weighted by gender. The MPBI was built of 17 risk behaviors.
The final regression model was built in stages as detailed: in the first stage, the socio -demographic variables were added to the model. In the second stage, the protective variables were added. In the third stage risk variables were added. In the fourth stage, both the socio-demographic variables and protective variables were added together. In the fifth stage, both sociodemographic variables and risk variables were added together. In the sixth and final stage, all distinct variables from all of the previous stages and all three variable groups were entered into the model.
All behaviors were standardized and their mean was computed. As can be seen, in all of the regressions, gender, marital status, and income influence risk behaviors. Religiosity was found to be a strong and significant protective factor which lessens risk behaviors. In addition, high-academic achievements also contribute to reducing involvement in risk behaviors, while vulnerability risk factors (family pressure and the national security situation) increase the involvement in risk behaviors.
The findings indicate that, in fact, chances of being involved in risk behaviors are higher if you are male, single, secular, with a high income, lower academic aspirations, and feel stress in your personal life.
In the final regression model, the two additional risk factors (opportunity and parents living together) were not found to be significant. Likewise, the variables of age, parenthood, or parental education were not significant in effect in the final model. The final regression model explains about 10% of the variance. Figure 1 demonstrates the interaction between the religiosity and vulnerability risk factors and their affect on the dependent composed MPBI variable. A moderating effect of religiosity on several risk behaviors can be observed both among the younger students, as well as among the older students. For the younger group, vulnerability was found to have nearly no effect when religious levels are high; while the involvement in risk behaviors clearly raises when the vulnerability is higher among those with low levels of religiosity. For the older group, the MPBI was found to be higher when religiosity levels were lower, but when the vulnerability was low, there is no clear difference between the high-and low-religiosity levels on the MPBI.
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Among the older group, when the vulnerability is low, the religiosity has almost no effect on involvement in risk behaviors. Yet, as the vulnerability increases, the differences between religious and non-religious individuals are more substantial. As found to be true for the younger group, high-religious involvement reduces the risk of involvement in risk behaviors.
Among secular individuals, the impact of the vulnerability varies between the younger and older groups. While risk behaviors among the younger group rise significantly when vulnerability increases, among the older group there is moderation in the rise of involvement in risk behaviors when vulnerability increases. Thus, when people are young and religious, the personal vulnerability has almost no impact on involvement in risk behaviors, and the influence of religion is strong. In other words, religion is a protective factor against personal vulnerability.
DISCUSSION
The current study tested the applicability of the PBT among undergraduate students in a large academic institution in Israel. In this sample, the participants were young adult undergraduate university students, mean age 25. The PBT explains that behaviors such as delinquency, tobacco use, alcohol abuse, other illicit drug use, early sexual intercourse, aggression, and risky driving, are a product of integration between risk factors and the moderating or buffering effects of protection factors, which may have an impact on exposure to risk. As the literature shows, the PBT had been examined before in various samples of young adolescents in the US, China, Georgia, Switzerland, and sub-Saharan Africa. The uniqueness in our study, beside the fact that it has never been tested in Israel before, is that the participants were all young adults or at their last stage of their adolescence, with mean age 25 (SD = 2.9, range = 23), the majority of them registered to study after serving www.frontiersin.org Health risk behaviors of study participants by gender and age-groups (%) .
Characteristics
Up Frontiers in Public Health | Child Health and Human Development 2-3 years in the military, about 23% of them were already married and 11.6% are parents. So, the question that this study raises is whether the PBT is applicable for this age group and for these additional characteristics.
An additional important variant differentiating between the supporting studies is that the risk behaviors, the risk factors, and the resilience factors in each of the studies are different. In this article, the risk behaviors refer to substance use, including hookah smoking as a unique phenomenon, risky driving, cheating, and delinquent behaviors and risky sexual behavior. The results in this study exhibit 17 different risk behaviors, which participants have reported to be involved in, as reported in the literature, all were found to be more frequent among males than among females.
The findings indicate that a large sample of students who had experienced various substances. The frequency of experiencing cigarette smoking was more than half of the sample, and the frequency of experiencing hookah smoking was over 70% of the students. Over a quarter of the sample reported illegal marijuana use. The PBT demonstrates that risk behaviors of substance use have a clustering effect -strong relationships with other risk behaviors (6) , and other studies suggest that the association between hookah smoking, cigarette smoking, problematic alcohol consumption, and drug use is very strong (16, 17) .
In addition to the risk behaviors of substance use, another common behavior is risky driving, which characterizes the sample: the frequency of speeding (over 20 km/h over the speed limit) was reported by the majority of the sample and stands at 74.0%. Similarly, about a quarter of the sample reported cheating on exams or homework at least once within the past month. This article attempts to find the determinants of these risk behaviors.
The regression model was used to identify the factors that constitute resilience and risk from the MPBI. Significant resilience factors found were religion (strength of the religious faith) and academic ambitions (the importance of grades and the appreciation for the individual as a student). As there was found in the literature, significant correlation between cigarette and water-pipe smoking in populations where there is low-religious inclination, increased parental smoking, and low-student academic achievement (18) . Significant risk factors found were personal vulnerability (feelings of stress in life and the sense of danger due to a security threat). The findings show that, in fact, chances of being involved in risk behaviors are higher if you are male, single, secular, with a high income, lower academic aspirations, and feel stress in your personal life.
The examination of the interactions of protective and risk factors on the MPBI demonstrated that the strong religious beliefs a person has protect him from personal vulnerability, and that in the older age group, the age must play a part as vulnerability is less meaningful. Our study findings indicate that the PBT was indeed replicated in our sample. The present study showed that protective and risk factors play a significant role in the various problematic risk behaviors exhibited by this sample of undergraduate students.
The findings of this study are consistent with the literature, persuasive, and to some extent, not surprising. Logically, and in similar to what occurs in other countries around the world, and within other age groups, we also observed similar trends. That is, even though the cultural context is different, the etiology still remains.
The findings of this study have different various educational and social implications. Within the academic framework, problematic behaviors may be reduced by identifying risk groups prone to these problematic behaviors. Various programs targeted at reducing personal feelings of pressure and stressors, resulting from various reasons, within the home, the family, the educational system, and the national security environments. It may be that the risk behaviors are a form of maladaptive coping behaviors with stressors and risk factors in the personal and security environment in the already stressful life situation of the Israeli student. It is clear that not all risk factors may be treated, and that it is not always possible to strengthen protective factors, but the understanding that they present risk and protective factors is significant. Intervention strategies should set a goal of reducing both exposure to problematic behaviors and their adoption, and the thorough treatment of risk factors while strengthening resilience factors.
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One of the limitations of this study is its cross-sectional nature. A longitudinal study could have yield sharper results within the causal context. Another limitation of the study is that it used the method of self-report, which may lead to bias based on social desirability. Future research should conduct similar studies among undergraduate students while taking into account the points made above.
